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United States 
Patent and 
* * * * Trademark Office 



The following is a quotation of the second paragraph of 35 
U.S.C. 112: 

The specification shall conclude with one or more claims 
particularly pointing out and distinctly claiming the subject matter 
which the applicant regards as his invention. 

Claims 7,11 and 12 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out 
and distinctly claim the subject matter which applicant regards as 
the invention. 

In claims 7 and 12 it is not clear what the structure is which 
makes the end mirror (claim 7) or the three-dimensional 
retro=ref lector (claim 12) partly transparent for coupling out an 
output beam. Further how does one determine what part of the 
beam, (i.e. what wavelengths) are permitted to pass from the end 
mirror (claim 7) or the three-dimensional retro=ref lector (claim 12) 
as the output beam; claims 7 and 12 are indefinite and 
incomplete. In claim 11, it is not clear from the language of the 
claim what is the intent of claiming a three-dimensional retro 
reflector, since any retro reflector which has length, width and 
height is three-dimensional, and since the claimed retro-reflector 
functions as any other retro-reflector; claim 11 is indefinite and 
incomplete. 

The following is a quotation of 35 U.S.C. 103(a) which forms 
the basis for all obviousness rejections set forth in this Office 
action: 
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(a) A patent may not be obtained though the invention is not 
identically disclosed or described as set forth in section 102 of 
this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was 
made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by 
the manner in which the invention was made. 

Claims 1-5,7,8 and 10-12 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Zorabedian et al (6,282,215) (see figs. 
1A-8A), as applied in the previous rejections of claims 1 and 3 and 
claims 2,4-8 and 9 when considered with Hwu et al(6,002,703). 

Zorabedian et al ('215) discloses: a laser medium (102) 
having a back facet (104) and a front surface (106), whereby the 
laser medium emits a laser beam through the front surface (106) 
into an external cavity defined in length by a cavity end mirror 
(122) reflecting the laser beam back towards the laser medium 
(see col. 4 lines 35-48) and a wavelength tunable filter (162) 
between the laser medium and the cavity end mirror (122) for 
tuning the wavelength of the laser beam, wherein the laser 
medium (102), the wavelength tunable filter (162), and the cavity 
end mirror (122) are arranged in a spatially linear cavity structure 
substantially in a line without angular re-direction of the laser 
beam in the cavity between the laser medium and the cavity end 
mirror (see fig. 1A and col. 4 lines 49-67 and col. 5 lines 1-67), at 
least one portion of the laser beam within the cavity after passing 
the wavelength tunable filter and before again passing the laser 
medium is coupled out as an output beam, and the cavity end 
mirror is partly transparent for coupling out a first output beam 
(see col 5 lines 41-46). 

Applicant's representative alleged in a telephone 
conversation with the Examiner of record that the novel feature in 
amended claim 1 was that the prior art did not show a retro- 
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reflector end mirror with a curved surface. To this end the 
Examiner cites the reference to Hwu et al (6,002,703): 

Hwu et al('703) discloses a laser system (30) which includes 
semiconductor laser (10), an external optical reflector (32), and a 
beam splitter (36). The optical reflector (32) preferably has a 
substantially parabolic cavity (34). The optical reflector (32) is 
oriented such that parabolic cavity (34) faces aperture (14) of 
semiconductor laser (10). Preferably, optical reflector (32) is a 
cylindrical parabolic reflector, with parabolic cavity (34) having a 
mirrored surface that reflects substantially all of the light emitted 
by semiconductor laser (10). The optical reflector (22) is formed of 
conventional materials that render optical reflector (22) semi- 
reflective so as to reflect a portion of the emitted light back to 
aperture (14) and transmit the remaining portion of light there 
through. The optical reflector (22) can have a transmittivity up to 
about 30% (or a reflectivity of at least about 70%), and preferably 
a transmittivity of up to about 50% (or a reflectivity of at least 
about 50%). The optical reflector (22) can be formed of light 
transmissive materials such as various plastics or glass. A variety 
of conventional antireflective coatings or layers can be applied to 
the surface of optical reflector (22) to produce the desired 
reflectivity or transmittivity properties for a particular application. 
During operation of laser system (20), semiconductor laser (10) 
emits a diverging beam (26) that is incident upon optical reflector 
(22) The remaining portion of beam (26) is reflected back towards 
facet (14) of semiconductor laser (10) to produce an optical 
feedback effect. A variety of conventional optical coatings or 
layers can also be applied to the surfaces of beam splitter (36) to 
produce the desired reflectivity, transmittivity, or deflection 
properties for a particular application. 

Given the structure of the reference to Zorabedian et al ( 
'215), which discloses all of the structure of claim 1 exclusive of 
the curved retro-reflector, the following combinations are obvious: 

(Claims 1 and 11): A laser medium (102) having a back facet 
(104) and a front surface (106), whereby the laser medium emits a 
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laser beam through the front surface (106) into an external cavity 
defined in length by a cavity end mirror (122) reflecting the laser 
beam back towards the laser medium (see col. 4 lines 35-48) and 
a wavelength tunable filter (162) between the laser medium and 
the cavity end mirror (122) for tuning the wavelength of the laser 
beam, wherein the laser medium (102), the wavelength tunable 
filter (162), and the cavity end mirror (122) are arranged in a 
spatially linear cavity structure substantially in a line without 
angular re-direction of the laser beam in the cavity between the 
laser medium and the cavity end mirror (see fig. 1A and col. 4 
lines 49-67 and col. 5 lines 1-67), at least one portion of the laser 
beam within the cavity after passing the wavelength tunable filter 
and before again passing the laser medium is coupled out as an 
output beam, and the cavity end mirror is partly transparent for 
coupling out a first output beam (see col 5 lines 41-46). When one 
considers claim 1 in view of the references, it would further be 
obvious that one of ordinary skill in the art: 

(a) desiring mode control and to output a portion of the laser 
beam from the cavity after being retro-reflected by the end mirror 
(32) would be motivated to substitute the curved retro-reflector 
end mirror (32) of Hwu et al('703) for the retro-reflector end mirror 
(122) of Zorabedian et al ( '215) since it is well-known in the art 
that one end reflector can be substituted for another end reflector 
depending upon the desired result or Intended use; further since 
the beam splitter (36) of Hwu et al(«703) is used to take at least 
one portion of the laser beam out of the cavity one of ordinary skill 
would be motivated to substitute the beam splitter (36) of Hwu et 
al('703) within the cavity of Zorabedian et al ( '215) such that the 
beam after passing the wavelength tunable filter in Zorabedian et 
al ('215) and before again passing the laser medium is coupled out 
as an output beamfsee fig.4 of Hwu et al( c 703); or 

(b) desiring to wavelength tune the external cavity of Hwu et 
al('703) would be motivated to substitute the wavelength tunable 
filter (162) of Zorabedian et al ('215) into the laser system of Hwu 
et al('703) between the laser medium and the cavity curved retro- 
reflector end mirror (32) of Hwu et al('703) for tuning the 
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wavelength of the laser beam, wherein the laser medium, the 
beam splitter(36), the wavelength tunable filter (162), and the 
cavity curved retro-reflector end mirror (32) are arranged in a 
spatially linear cavity structure substantially in a line without 
angular re-direction of the laser beam (see fig. 4) and at least one 
portion of the laser beam within the cavity after passing the 
wavelength tunable filter and before again passing the laser 
medium is coupled out as an output beam, and the cavity curved 
retro-reflector end mirror (32) is partly transparent for coupling 
out a first output beam. As to the three-dimensional retro reflector 
of claim 11; since any retro reflector which has length, width and 
height is three dimensional, and since the claimed retro-reflector 
functions as any other retro-reflector it is obvious that all of the 
structure of claim 11 inclusive of the three-dimensional retro 
reflector is met by the reference combination and one of ordinary 
skill in the art would be motivated to use either of the retro- 
reflectors of Hwu et al(6,002,703) or Zorabedian et al ('21 5) as a 
three dimensional retro-reflector. Claims 1 and 11 are obvious. 

(Claim 2): With regard to the beam splitter of claim 2 such 
elements are well-known in the art for their ability to pass a 
portion of the beam while splitting out another portion of the 
beam; thus, it would be obvious to one of ordinary skill in the art 
desiring to take a portion of the beam out of the linear direction to 
use a beam splitter(36) to accomplish this result. Further it would 
be obvious that the beam could be taken out at any location 
between element (106) and (114) to include between elements 
(130) and (106) of Zorabedian et al ('215) or at the beam splitter 
(36) of Hwu et al(<703). Claim 2 is obvious. 

(Claim 3): With regard to the back facet of the medium being 
partly transparent so that a portion of the laser beam within the 
cavity is coupled out as a second output beam, (see col 5 lines 41- 
46). Claim 3 is obvious. 

(Claim 4): With regard to at least one of the laser medium 
(103) or the cavity end mirror (122) being moveable In the linear 
direction to adjust the optical path length of the cavity to the 
wavelength tuning provided by the wavelength tunable filter (162), 
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it would be obvious to one of ordinary skill in the art given the 
teaching of using one translator (144) (see col-5 lines 47-65 and 
col.6 lines 1-27) that one desiring to adjust the optical path length 
of the cavity would be motivated to use a translator to adjust the 
path length of the cavity by translating the gain medium or the 
cavity end mirror, if desired. Claim 4 is obvious. 

(Claim 5): With regard to a synchronizing unit to synchronize 
the optical path length of the cavity with the wavelength tuning 
provided by the wavelength tunable filtering order to provide the 
laser beam to be substantially mode hop free when tuning the 
wavelength, (col. 6 lines 16-33). The synchronizing unit is inherent 
in the reference combination. Claim 5 is obvious. 

(Claims 7 and 12): With regard to the cavity end mirror (claim 
7) (see col. 4 lines 35-48 of Zorabedian et al ('21 5) or the three- 
dimensional retro-reflector (claim 12) (see col. 5 lines 33-45 and 
figs. 3 and 4 of Hwu et al ( c 703) being partially transparent, it 
would be obvious that one of ordinary skill in the art desiring to 
output a particular wavelength beam would be motivated to use 
the coatings of either of Zorabedian et al ('215) or Hwu et al ('703) 
in the device of the reference combination to produce a partially 
transparent: end mirror (claim 7) or three-dimensional retro- 
reflector (claim 12). Claim 7 is obvious. 

(Claim 8): With regard to the beam splitter of the reference 
combination ,as indicated in claim 2 above, such elements are 
well-known in the art for their ability to pass a portion of the beam 
while splitting out another portion of the beam; thus, since beams 
150-152 exit the cavity (see col. 5 lines 41-46); it would be obvious 
that one of ordinary skill in the art desiring to take a third beam 
out of the cavity would be motivated to use a beam splitter 
disposed with different coating specific to a particular different 
wavelength on each side of the bean splitter to accomplish this 
result. It would further be obvious that the beam could be taken 
out at any location between element 106 and 114 to include 
between elements 130 and 106 or at the beam splitter of Hwu et 
al('703).. Claim 8 is obvious. 
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(Claim 10): With regard to the device for focusing the laser 
onto the cavity end mirror; focusing lenses are notorious in the art 
for their ability to focus a laser beam and the Examiner takes 
Official Notice that focusing a laser beam onto an end reflector is 
obvious as evidenced by the reference to Pam (6,459,844) which 
discloses an external laser cavity wherein optical signals are 
directed to and from reflector 74 by a lens structure 90 (see col. 
10 lines 6-14). Claim 10 is obvious. 



Applicant's arguments filed 10/27/03 have been fully 
considered but they are not persuasive. Applicant's state on 
p.9 of heir remarks, "The Office Action suggest that the cavity 
end mirror of claim 1 is described by the Zorabedian et al 
patent's disclosure of a retroreflector 122. Applicants have 
not found any description or suggestion in the Zorabedian et 
al patent that retroreflector 122 can be configured as a 
curved mirror. As such the Zorabedian et al patent neither 
describes nor suggests a cavity end mirror wherein the cavity 
end mirror is curved, as recited in claim 1 . Accordingly claim 
1 is both novel and patentable over the Zorabedian et al 
patent. ". 

When one consider these comments in view of the 
reference combination of Zorabedian et al ('215) (see figs. 1 A- 
8A) when considered with Hwu et al('703), it becomes clear 
that, at best, the purported novel curved surface retro- 
reflector end mirror is rendered obvious by the disclosure of 
Hwu et al(6,002,703) which when incorporated into 
Zorabedian et al ('215) renders all applicants claims obvious. 



Applicant's amendment necessitated the new ground(s) of 
rejection presented in this Office action. Accordingly, THIS 
ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is 
reminded of the extension of time policy as set forth In 37 
CFR 1.136(a). 
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A shortened statutory period for reply to this final action is 
set to expire THREE MONTHS from the mailing date of this action. 
In the event a first reply is filed within TWO MONTHS of the 
mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened 
statutory period, then the shortened statutory period will expire 
on the date the advisory action is mailed, and any extension fee 
pursuant to 37 CFR 1.136(a) will be calculated from the mailing 
date of the advisory action. In no event, however, will the 
statutory period for reply expire later than SIX MONTHS from the 
date of this final action. 



The reference to Zorabedian et al ('215) is not being 
supplied, as it was cited in the previous Office action. 

Naganuma (5,483,341) is cited for its teaching of a translator 
used to adjust the cavity end mirror and thereby the path length of 
the cavity (see fig.1 ). 

Esterowitz et al (5,272,708) is cited for its teaching of a 
translator used to adjust the cavity end mirror and thereby the 
path length of the cavity (see fig.1 ). 

Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Leon 
Scott, Jr. whose telephone number is 703-308-4884. The 
examiner can normally be reached on Monday - Friday, 6:30am - 
5:00pm. 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, Paul P. Ip can be 
reached on (703)308-3098. The fax phone numbers for the 
organization where this application or proceeding is assigned are 
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703-308-7721 for regular communications and 703-308-2864 for 
After Final communications. 

Any inquiry of a general nature or relating to the status of 
this application or proceeding should be directed to the 
receptionist whose telephone number is 703-306-3431. 




H£eon Scott Jr. 
Primaiy Examiner 



Leon Scott, Jr. 
Primary Examiner 
Art Unit 2828 
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December 13, 2003 



